• A. Kuppermann and J. M. White, J. Chern. Phys. 44, 4352 (1966) . Their value for EI is 0.33±0.02 eV in comparison with the calculated value 0.26 eV for a molecular temperature of 300 0 K (see Footnote 3).
6 R. N. Porter and M. Karplus, J. Chern. Phys. 40,1105 Phys. 40, (1964 . S Details concerning the reaction mechanism, including a differentiation between displacement and abstraction contributions as a function of energy, can be obtained from an analysis of the collision trajectories (to be published).
7 J. K. Lee, B. Musgrave, and F. S. Rowland, J. Chern. Phys. 32, 1266 Phys. 32, (1960 .
8 D. Seewald, M. Gersh, and R. Wolfgang, J. Chern. Phys. 45, 3870 (1966) (preceding Communication) .
9 P. Estrup and R. Wolfgang, J. Am. Chern. Soc. 82, 2665 Soc. 82, (1960 ; R. Wolfgang, J. Chern. Phys. 39, 2983 Phys. 39, (1963 .
10 Furthermore, preliminary statistical calculations (Refs. 11 and 12) of relative yields Y, using both "hard-sphere" and "soft-sphere" moderator models for equimolar mixtures of H2 and D2 and varying moderator (He) AS mentioned in our previous paper on the first and 1"l. second triplets of solid benzene,! the absorptions observed in the 37 OOO-cm-l region under O 2 perturbation could conceivably be "due to the benzene-0 2 'double' transition ''' To eliminate this possibility, benzene-NO mixed crystals have been grown and their spectra taken. The mixed crystals were prepared in the following manner: The benzene was purified as before and checked for purity by taking its spectrum. No impurity absorptions in the 37 OOO-cm-l region were observed in 2-cm-thick crystals at 4.2°K. The NO was purified by a series of vacuum sublimations until the originally multicolored solid was white. NO, thus purified and placed in a hydrocarbon glass at 77 OK, shows no absorption in the 37 000-cm-l region. However, in the 40 OOO-cm-l region a strong cutoff was observed, believed to be caused by the 'Y bands of NO, indicating that NO had dissolved in the glass. Several NO-benzene mixed crystals were prepared by loading a sample cell containing purified benzene with 10-1 to 10-2 liter· atm of the purified NO gas. Crystals were grown by lowering the cell at the rate of 1 mm/h through a temperature gradient of about 100°C/cm (10° to """"-100°C), and then directly into liquid N2• This technique gives excellent pure benzene crystals but the mixed crystals were highly cracked. The mixed crystals containing large amounts of NO were so cracked that only the (0-0) band of the first triplet absorption system could be seen. However, the crystals more dilute in NO were sufficiently less scattering to be investigated in the 37 OOO-cm-l region.
New absorptions are observed at 36 983±50 and 37 324±50 cm-l . These are assigned to the second triplet transition (3 Elu+-l Alg) of the perturbed solid benzene system. The reason for the difference between the energy of these absorptions and those observed under O 2 perturbation (36 560±50 and 37 170±50 cm-l ) is not obvious. It does not appear to be large enough to justify a new interpretation. It therefore seems improbable that the absorptions observed in the 02-perturbed system are due to a benzene-02 "double" transition. The absorptions both in the benzene-02 and the benzene-NO systems in the 37 OOO-(m-l region are, as concluded earlier,! most likely caused by the perturbed second triplet of benzene.
The support and encouragement from Professor G. W. Robinson is gratefully acknowledged by the authors. We have calculated the total energy of the ls22p2 (1D) state of the beryllium isoelectronic sequence using a wavefunction of the form <p(l, 2,3,4) = MCi<PAa (1 , 2)<PBb(3, 4), (1) characteristic of the GF method. Both groups were described by "split-shell" wavefunctions, using Slatertype orbitals (STO's) Is, Is', 2p, 2p':
5 1 = (Is lis'),
2= (2p 12p').
The split-shell functions include only radial intrashell correlation. We evaluated the matrix elements of the operators in the nonrelativistic Hamiltonian for the four-electron atom by standard methods. 2
The ls22p2 (1D) state is the lowest state of 1D symmetry so that the application of the variation method is straightforward, the orbital exponents of the four STO's being the variational parameters. The results of the calculation are collected in Table I .
The expectation value of the Hamiltonian over a single determinant of (optimized) STO's has been used as a standard of reference for the calculation of correlation energies, since no Hartree-Fock wavefunction is available for this state. We have not estimated the nonrelativistic eigenvalues for the state involved as the "ionization-potential-correction" method, used earlier,2 is inappropriate for two electrons in the same shell. Thus, the column labeled "Experimental correlation" in Table I in fact contains the relativistic corrections which are not negligible for Z>S. In the last column of Table I we give the difference between the calculated radial correlation energies for the ls22p2 (1D) state and the ls2 state of the ion with the same nuclear charge. These figures give an estimate of the calculated radial correlation energy in the 2p2 shell (i.e., assuming that the intrashell correlation of the ls2 pair is independent of the addition of outer electrons 3 ). The optimized wavefunction parameters are collected in Table II .
The results show that intrashell radial correlation calculated in this way accounts for about 30% of the observed correlation energy.
If we add to the calculated radial correlation energy the calculated angular correlation energy of the isolated ls2 ion (see Table IV shell correlation may be safely assumed to be quite small, the remaining energy must be largely intrashell angular correlation in the 2p2 shell.
There are other states of this isoelectronic sequence of 1D symmetry very close «0.03 a.u. for Be) in energy to the ls22p2(1D) state, namely the ls22s nd(1D) (n=3-6) state, and inclusion of these configurations as "excited states" of the 2p2 shell is expected to account for a large part of the angular-correlation energy.
An interesting feature of the optimized-wavefunction parameters is the strong deshielding effect of one-half of the split shell on the other, the orbital exponent of one of the 1s STO's being> Z. A273, 103 (1963) ; see also R. McWeeny, ibid. A253, 242 (1959) .
